
JUNE 1934 MONTHLY WEATHER REVIEW 203 

loop in the southwestern Gulf of Mexico and then began to 
move slowly north-northeastward. On the afternoon of 
the 15th the first vessel report from the vicinity of the 
center was received, the S.S. Belfast Maru, about 240 
miles south of the Louisiana coast, reporting a wind ve- 
locity of 70 miles from the south-southeast and a barome- 
ter reading of 28.76 inches. The following warning was 
immediately issued: 

Hoist northeast storm warnings 4 p.m. Pensacola, Fla., to 
Morgan City, La. Tropical disturbance central 1 p.m. about 26' 
N. and 96O 40 minutes W. moving slowly north-northenstward 
attended by shifting gales and probably by winds of hurricane 
force near center. Caution advised vessels in path. Present 
indications are tha t  center will reach eastern Louisiana coastline 
Saturday afternoon or night. 

Hurricane warnings were ordered the next morning 
between Grand Isle and Vermilion Bay, La. As the 
storm approached the Louisiana coast, its rate of move- 
ment increased and Dr. I. M. Cline, of the Weather 
Bureau a t  New Orleans, reports that between Jeanerette 

and Baton Rouge, La., 'it traveled about 27 miles per 
hour-an unusually rapid rate. I t  crossed the coast8- 
line a short distance west of Morgan City, which reported 
a barometer reading of 28.9 inches and a wind velocity 
of 68 miles from the southeast at  2 p.m. The center 
passed over Jeanerette, Iberia Parish, where a calm and 
a barometer reading of 28.58 inches occurred from 2 
p.m. to 2:45 p.m. The center passed slightly to t,he 
west of Baton Rouge about 4:lO p.m. with a barometer 
reading there of 28.8 inches. Six persons in Louisiana. 
were killed and damage to property amounted to about - - - .  

$2,605,000. 
The storm, slowly decreasing in intensity, moved 

nort,heastward during the next few daw. giving. needed 
rainfall to the Norti; and Middle Atlint& Stites, and 
passed over central Maryland on the 19th. A maximum 
wind velocity of 50 miles per hour was recorded at  
Atlantic City, N.J. I t  passed beyond the field of observa- 
tion over northern Greenland on the 23d. 
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RECENT ADDITIONS 

The following have been selected from among the titles 
of books recently received as representing those most, 
likely to be useful to Weather Bureau officials in their 
meteorological work and studies: 
Anderson, Abram E. 

Sand fulgurites from Nebraska. Their structure and forma- 
tive factors. 1925. p. 4%3B. illus. 22% cm. (Nebrabka 
state museum. Bulletin 7, v. 1, June 1925.) 

Barbour, Erwin Hinckley. 
Notes on Nebraska fulgurites. 1925. p. 45-45. illus. 22:; 

cm. (Nebraska state museum. Bulletin B, v. 1, June 
1925.) 

Bjerknes, Vilhelm Friman Koren, & others. 
Hydrodynamique physique avec applications a la m6t6orologie 

dynamique. Paris. Les Presses universitaires de France, 
1934. 3 v. illus. (incl. charts), cliagrs. 24% cm. (Recueil 

des conferences-rapports de documentation sur la physique. 
v. 23.) Paged continuously. " Bihliographie e t  indications 
historiques": v. 3, p. [S39]-850. 

Cook, Harold J. 
Manganese fulgurites. 1925. 11. 41-44. illus. 22% cm. 

(Nebraska state museum. Bulletin 5, v. 1, June 193.5.) 
Czechoslovakia. Institut m Cttorologique. 

dnnurtire. v. 15. Praha. 1930. 30% cm. [Author, title, 
and test  in Czechoslovakian and French.] 

Hobbs, W. H. 
Climatic zones and periods of glaciation. 1929. p. 735-744. 

(Reprinted from the Bulletin d the Geological 25% cm. 
society of America, v. 40, Dec. 31, 1929.) 

Osaka (Japan). Meteorological observatory. 
(The) bulletin of the observation of upper air current. Jan. 

uary 1928-December 1931. Osaka. 1938-31. 26!4 cm- 
[Japanese and English.] 

SOLAR OBSERVATIONS 
SOLAR AND SKY RADIATION MEASUREMENTS DURING 

JUNE 1934 

By IRVING F. HAND, Assistant i n  Solar Radiation Investigations 

For a description of instruments employed and their 
exposures, the reader is referred to the January 3932 
REVIEW, page 26. 

Table 1 shows that solar radiation intensities avera,ged 
above normal for June a t  Madison and close to normal at  
Washington and Lincoln. 

Beginning with this issue, summaries of the total 
radiation (direct + diffuse) received on a horizontal 
surface at the University of Washington Oceanographic 
Laboratory, Friday Harbor, Washigton (latitude 48' 32' 
N., longitude 123' 01' W.; height above sea level 4.37 
meters), wi l l  be regularly included in table 2 though 
the kind cooperation of Dr. C. L. Utterback. The radia- 
tion equipment at that station comprises an Eppley 

pyrheliometer (no. 262) recording on an Engelhard 
microamnieter (no. 30737). Table 2-A gives the radia- 
tion values from this station for the International Polar 
Year, July 30, 1933, to August 19, 1933, inclusive. 

Table 2 shows an escess in the total solar radiation 
received on a horizontal surface a t  all stations with the 
esception of Pittsburgh and Miami. 

Beginning with this month, air maes types will be 
indicated with screened radiation measurements, as 
shown in the last column of table 3. 

Polarization measurements made on 4 days at  Wash- 
ington give a mean of 56 percent with a maximum of 
57 percent on the 28th. At Madison, measurements 
made on 7 days give a mean of 65 percent with a maxi- 
mum of 70 percent on the 31st. The values for Wash- 
ington are slightly below norinal for June, while those at) 
Madison are above normal. 
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Date 

JUNE 1934 

Sun’s zenith distance 

8 a.m. 78.7’ I 75.7’ 1 70.7O 160.0° I 0.0’ I6O.O0 170.7’ I 75.7’ I 78.P Noon 

Air mnss Local 
mean 
solar 

A.M. P.M. time 

__ 

75th 
mer. 
time 

e 5.0 1 4.0 I 3.0 I 2.0 IGI 2.0 I 3.0 I 4.0 I 5.0 e 

Air mass 

1 mm 1 ea[. 1 cal. I eal. 1 cal. 1 cal. 1 cal. I cal. 1 cal. I cai. 1 mm 
June 13 _ _ _ _ _ _ _ _ _  9.47 ..__.. _ _ _ _ _ _  _ _ _ _ _ _  1.00 1.37 _ _ _ _ _ _  __.___ __.___ ..__.. 8.81 
June 14 _ _ _ _ _ _ _ _ _  10.21 .__.__ _ _ _ _ _ _  _____. 1.11 1.39 _ _ _ _ _ _  _ _ _ _ _ _  ____._ ___.__ 9.47 
June 15 _______._ 12.68 ..____ _ _ _ _ _ _  0.70 .94 1.33 _ _ _ _ _ _  ___.__ ._..._ ._._._ 11.35 

Local 
mean 

~~ ~ ~ 

June21 ________. 17.37 _ _ _ _ _ _  ._____ _ _ _ _ _ _  _ _ _ _ _ _  1.28 _ _ _ _ _ _  _ _ _ _ _ _  ._.___ __.___ 18.59 
June26 _ _ _ _ _ _ _ _ _  17.37 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  .98 1.33 _ _ _ _ _ _  _ _ _ _ _ _  ._._._ __.___ 15.11 
June28 _ _ _ _ _ _ _ _  / 17 .9~1_____  1 _ _ _ _ _  1 .431 .MI 1.121 _ _ _ _ _  _ _ _ _ _ _  1 ...-.- 1 ._.._ 419.23 
June28 _ _ _ _ _ _ _ _ _  21.28 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  .88 1.28 _ _ _ _ _ _  ____._ ..__._ ._.___ 19.89 

~~ ~ 

June I _ _ _ _ _ _ _ _ _ _  11.38 _ _ _ _ _ _  _ _ _ _ _ _  
June8 _ _ _ _ _ _ _ _ _ _  8.81 _.____ _ _ _ _ _ _  
June9  .__.____._ 13.81 ..____ _ _ _ _ _ _  
June11 .________ 9.83 ._____ _ _ _ _ _ _  
June12 _ _ _ _ _ _ _ _ _  8.18 ._____ 0.94 
June13 ___._____ 9.83 _ _ _ _ _ _  .92 
June 16 _ _ _ _ _ _ _ _ _  7.87 ._____ ____.. 
June 18 _ _ _ _ _ _ _ _ _  13.13 _ _ _ _ _ _  ._._._ 
June19 _ _ _ _ _ _ _ _ _  9.83 _ _ _ _ _ _  .E4 
June20 ___._____ 14.60 _ _ _ _ _ _  _ _ _ _ _ _  
June21 __.______ 11.81 _ _ _ _ _ _  .94 
June23 _ _ _ _ _ _ _ _ _  16.79 _ _ _ _ _ _  .82 

June 28 .________ 13.61 ____._ _ _ _ _ _ _  
Means _ _ _ _ _ _ _  _ _ _ _  _ _  ___.__ .89 
Departures--- ...___ _ _ _ _ _ _  +.M 

~ u n e 2 e  _ _ _ _ _ _ _ _ _  16.20 _ _ _ _ _ _  _ _ _ _ _ _  

MADISON. WIS. 

_ _ _ _ _ _  _ _ _ _ _ _  1.30 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  12. et3 _ _ _ _ _ _  _ _ _ _ _ _  1.22 ____._ ._.___ _ _ _ _ _ _  _ _ _ _ _ _  15.11 
__..__ _ _ _ _ _ _  1.34 _ _ _ _ _ _  ._.___ _ _ _ _ _ _  __.___ 17.37 

1.10 1.24 1.37 __.... _ _ _ _ _ _  _ _ _ _ _ _  ..._.. 9.83 
1.07 1.25 1.46 ._____ _ _ _ _ _ _  _____. ...... 8.81 
1.06 1.22 1.46 ._._______________._____ 9.14 _ _ _ _ _ _  1.14 1.43 ._.___ _ _ _ _ _ _  _...__ ._._._ 7.57 
._____ 1.24 1.53 __.___ _ _ _ _ _ _  .._.._ ._._.. 9.83 

1.00 1.18 1.39 ._.___ ._____ _..___ __.___ 10.59 _ _ _ _ _ _  _ _ _ _ _ _  1.21 _ _ _ _ _ _  ._____ ..._.. _ _ _ _ _ _  16.20 
1.10 1.27 1.46 ._____ ___.__ ..._._ ____._ 10.97 
.91 1.14 1.41 _ _ _ _ _ _  ____._ __..__ _ _ _ _ _ _  15.65 

__._._ __.___ 1.32 _ _ _ _ _ _  _ _  .-.- _ _ _ _ _ _  _ _ _ _ _ _  1 6 . 3  
1.04 1.21 1.37 _ _ _ _ _ _  __.___ __.___ _ _ _ _ _ _  ...._. 

+.OS +.I9 +.05 _ _ _ _ _ _  ._____ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
_ _ _ _ _ _  _ _ _ _ _ _  1.31 _ _ _ _ _ _  __.___ _ _ _ _ _ _  ._____ 18.59 

June13 _____.___ 
June18 ________. 
June20 ___._____ 
June21 ___.__.__ 
June 22 _______._ 
June 23 ________. 
June24 _ _ _ _ _ _ _ _ _  
June 25 _ _ _ _ _ _ _ _ _  
June28 ___._____ 
June27 ___._____ 
June28 _ _ _ _ _ _ _ _ _  

Means.- _ _ _ _ _  
Departurea 

LINCOLN. NEBR. 
. I  , I . , . , . .  

8.18 ____._ .73 .88 1.07 1.41 _ _ _ _ _ _  ._._.. ._____ _ _ _ _ _ _  9.14 
10.59 ____._ _ _ _ _ _ _  ____.. .___._ 1.42 1.26 1.08 _ _ _ _ _ _  _____. 7.57 
13.13 _ _ _ _ _ _ _ _ _ _ _  .55 . E O  1.24 1.03 .77 .65 0.54 12.24 
10.21’t _.___ .95 1.08 1.22 1.40 1.17 1.00 .88 .76 7.87 
14.60 ._____ _____. ._____ _ _ _ _ _ _  1.36 1.21 1.02 .83 .70 15.11 
18.59 ...___ .75 .90 1.10 _ _ _ _ _ _  ___... _ _ _ _ _ _  _ _ _ _ _ _  ..__. ~ 17.37 
16.20 _ _ _ _ _ _  _ _ _ _ _ _  ._____ _ _ _ _ _ _  1.30 ____._ _ _ _ _ _ _  _ _ _ _ _ _  __._.. 13.13 
14. BO __.___ _ _ _ _ _ _  _____. ____._ _ _ _ _ _  ~ 1. OB .91 .70 _ _ _ _ _ _  13.13 
13.61 0.66 .77 .90 1.10 1.34 __________..________.... 11.38 
11.38 ________________. ~ _ _ _ _ _ _  1.34 1.11 .90 .76 __._.. 9.83 
12.24 ._.___ .83 .98 1.17 1.36 1.08 _ _ _ _ _ _  ____._ _ _ _ _ _ _  10.59 _ _ _ _  _ _  0.66 .80 .91 1.09 1.35 1.11 .92 .76 .67 ._____ 

_..____ ~ _ _ _ _ _ _ _  f.03 -.02 -.01 +.OO +.01 +.01 -.Os +.OZ _ _ _ _ _ _  

June5 _ _ _ _ _ _ _ _ _ _  16.79 ._____ __._._ 0.97 1.14 1.41 ._____ _ _ _ _ _ _  _ _ _ _ _ _  .___.. 11.35 
June7 _ _ _ _ _ _ _ _ _ _  15.11 ._____ 0.78 .92 1.09 1.39 ._______._____._________ 14.60 
June9 ______.___ 12.68 _ _ _ _ _ _  ._____ _ _ _ _ _ _  _ _ _ _ _ _  .-.-.- 1.01 0.84 0.68 _ _ _ _ _ _  10.97 
June 11 _____.___ I 12.24 1 _ _ _ _ _ _  I _ _ _ _ _ _  1 .___._ 1 _ _ _ _ _ _  1 1.21 1 1.03 I . d . 7 4  _ _ _ _ _  l 10 .69  

ea/ .  
“ l f g  1 446 

460 
526 520 
462 484 

col. cal. eal. eal. 
465 559 _____...._ 671 
523 589 ____._.___ et35 
598 5iO _____..___ 689 
577 601 ____.._.._ 622 

1 Extra~olated.  

TABLE 1.-Solar radiation intensifies during June 1934-Continued 

BLUE HILL. MASS. 

Date 

Sun’s zenith distance 

8 8.m 
__ 

75th 
mer. 
time 

June 7 ..____._._ 

June 16 .._______ 13.1 
June 17 .________ 11. ( 
June 18 ________! 9.1 
June 20 _..____.. 9.! June 22 ______... lo., 
June 23 _______._ 11. ( 
June 24 _______.. 14. I 
June 25 ______... 7. I 
June 26 .________ 7. ( 
June 29 ._______. 9. S 
June 30 ______... 13. ( 

Means- - -. . . . . -. - -. 

I I I 1-1 I I I I- 
5.0 1 4.0 1 3 . 0  1 2 . 0  / 11 .01  2.0 13 .0  14 .0  15.0 1 e 
- -~----______ 

cnl. cul. cal. cal. eal. 
1.21.----- - - _ _ _ _  _ _ _ _ _ _  --..__ 
1.26 ..._.__ ~ __._ ..____._.._ ~ 

1.30 1.12 0.99 ....__.__.__ 
1.39 1.12 1.03 0.95 .__._ ~ 

1.29 .___... ~ _ _ _ _  .____.._.._ ~ 

1.34 1.03 ._________._______ 
1.20 _ _ _ _ _ _  .____. ____._ _ _ _ _ _ _  
1.28 --------___. .-_.__--_-__ 
1.38 __._.. _ _ _ _ _ _  ._.___ __..._ 
1.21 .-......-.-. _ _ _ _ _ _ _ _ _ _ _ _  
1.36 1.41 1.14 1.14 __._..____________ .87 __._________ 
1.44 
1.45 
1. 19 
1.25 - 
1.35 
1.43 . 
1.04. 
1.26 
1.30 

mm 
11.4 
13.8 
8.0 
4.0 
9.0 

11.6 
10.0 
10.5 
8.5 

11. 2 
8.0 
7.7 
7.8 
9.1 

11.7 
12.2 
6.8 
8.2 

12.7 
13.8 

LATE REPORT (BLUE HILL, MASS.) 

M a y  27 _ _ _ _ _ _ _ _ _  
M a y  30..-.- - - _ _  
M a y  31. ._______ 

Means. - _ _ _ _ _  . 

5.8 ____._._____..__.. 1.15 1.45 ____..._._______________ 4.6 
12.7 _.._..________._.. 1.03 1.20 ..___..___________._____ 7.0 
4.6 ...._______...__._ 1.33 1.47 ________..__.___._______ 6.2 
5.4 ....______..._____ 1.19 1.48 1.25.. __._._._.._._.__ 2.5 
3.3 .___________._.___ 1.19 1.35 ____________._.__.______ 4.2 
4.8 ._____......._._._ 1.04 1.31 _ _ _ _ _ _ _  ~ ._...__________ ~ 3.9 
4.0 ._____._._..______ 1.11 1.40 __.___._..._.__________ ~ 2.8 
3.9 ._____...._.______._____ 1.46 1.15 0.8s _ _ _ _ _ _ _ _ _ _ _ _  1.9 
6.0 ..____......_____. .73 1.39 _.____._..._.___________ 5.6 
4.0 ._____..._..______ 1.12 1.42 .___._._..______________ 2.8 

11.4 ._____._.._.______ 1.00 1.27 _.____._..________._____ 9.5 
7.3 ._..____._._.____..-.--. 1.46 1.08 ._.....__________ ~ 3.3 
5.4 __._..____._._____ 1.03 1.49 1.03 .7Y .___________ 5.0 
6.5 ____..______..____ .99 1.37 ._____._._._.___________ 5.6 

TABLE 2.-Average daily totals of solar radiation (direct+ diffuse) received on a horizontal surface 

I 
Week begin- 

*g- Madison I Lincoln 

1934 eal. eal. cal. 
June4 ______.--- 479 549 597 
June 11 _______- -  488 576 
June 18 ____.._- 1 % 1 630 1 667 
June 19 _______-. 595 593 595 

Chicago F:g 

452 I 560 

Qram calories per square centimeter 

Fresno 1 1 Fair- 1 ;z 1 La Jolla burgh banks 
I-l- 1-1- 

Departures from weekly normals 

Accumulated departuras on July 1 

+553 1 +3,122 I +5,990 I +6 671 1 +9,863 I +4,396 I -1,918 1 
NOTE.-The pyrheliometer in use at Mount  Washington was damaged by. lightning. Plans are now being made for its replacement. 

4-581 I +3,171 I +lo, 248 1 -2, 842 1 +5,509 I ..._____ I .___.___ I ______._._ 1 ________._ 
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m 

0 

t r 
2 , , 2 

I Percent ofsolar 
constant 

------- 

TABLE 2-A.-Average daily totals of solar radiation (direct+ diffuse) 
received on a horizonla1 surface at Friday Harbor, Wash.  

Air mass 
type 

-~ 

~ 

Gram Gram Qram 

mng- 

m 
1.11 

1932 
July 30 .......... 
Aug. 6 ___._._.__ 

Aug. 20 ___.._._. 
Aug. 27 _._.____. 
Sept. 3 __.__.___. 
Sept. 10 _.._._.__ 
Sept. 17 ......... 
Sept. 24 ......... 
Oct. 1 ........... 
Oct. 8 ........... 
Oct. 15 .......... 
Oct. 22 ._.._..__. 
Oct. 29 .......... 
Nov. 5 .......... 
Nor.  12 ._._.._.. 
Nov. 19 ..___._.. 
Nov. 26 ......... 

Aug. 13 ......... 

Or. Or. Or. 
cal. cal .  cal. 

1.235 0.840 0.686 0.106 0.179 0.144 71.7 

cal. 
1633 

438 
508 

1 565 
460 
444 
411 
347 
373 
338 
140 
136 
169 
108 
108 
86 

103 
40 

Date 

hour 
angle 

and 

~- 

1996 
Junrll 

1:Ba.. 

2:00p._ 

3:?8 p.. 
425 p-- 

June l d  

1:OIa.. 

June 14 

3:16a.- 

June 16 

1:47 8 . 
0:15 8.. 

June 16 

a" .z 
2 

c 

- 
m 

~ , 
633 

5$3 

43c 
323 

6 i (  

45: 

61( 
701 

1932 
Dec. 3 .......... 
Dec. IO--.--.-.- 
Dec. 17 ......... 
Dee. 24 1 ........ 

1933 
Apr. 23 ......... 
Apr.30-.------- 
M a y  7..----.--. 
May  14 ......... 
May 21 __._.___. 

June 4 .......... 
June 11 ......... 
June 18 .__._.._. 
June 25. ........ 
July 2 .......... 
July 9 .......... 
July 10 ......... 
July 23 ........ 
July 30 ......... 
Aug. 6 .......... 
-4ug. 13 ......... 

m y  28 __._._.__ 

cal. 
91 

111 
68 

I73 

cal. 
516 
411 
589 
437 
472 
589 
701 
680 

448 
&(4 
615 
625 
667 
489 
588 
571 

548 

1933 
Jan. 1 ........... 
Jan. 8 ........... 
Jan. 15 .._____.__ 
Jan. 22 .......... 
Jan. 29 .......... 
Feb. 5 ___.._.._. 
Feb. 12 ......... 
Feb. 19 ........ 

1 Incomplete record. 
2 %day mean. 

TABLE 3.-Total, I,,, and screened, I , ,  I , ,  solar radiation intensity 
measurements, obtained during June 1934, and deferminations of the 
atmospheric turbidity factor, 6, and water-vapor contenf, w =  depfh 
in millimeters, i f  precipitated 

AMERICAN UNIVERSITY, WASHINGTON, D.C. 

3 i  
71 

111 
76 

152 
176 
126 
204 

Date and 
hour 
angle 

6. 1 

12.0 

12.3 
12.7 

12.7 

10.7 

8.7 
11.6 

10.0 
8. 7 

10.9 
11.9 
11.2 
12.4 

7.4 
10.2 
12.3 
13. 2 
13. b 

9.7 
10.7 
7.6 

12. 
9. 1 

14.4 

9.6 
12.0 
12. 1 
l % . C ,  
12. i 

10.6 
1 l . t  
9.3 
9. b 

1%. 4 
13.1 
lti. 4 

9.6 

11.1 

11.9 
15.9 
13. 1 

I 
4 2 , .  
El 

m m  
2.7 P.<.TA 

aloft. 
29.0 NPC, T A  

25.0 
24.0 

40.0 PA,TA 
aloft. 

140 NPC. 

7.3 NPC. 
30.0 

9.0 Pc. 
5.7 

22.0 
33.0 
26.0 NPC. 
33.0 

3.2 NPC.  
17.0 
36. Npr. 
30.0 
29.0 

6.0 NPC. 
11.5 
3.1 

33.0 
0.0 NPC. 

45.0 

7 . 1  N P P .  
27.0 
35.0 
33.0 Pc. 
29.0, 

11.2 Pc. 
20.0 
9.0 

11.0 
35.0 
46.6 NPC 

60. + 

7.1 N P  . 

14.0 NPC,  

24.0 
60. + 
4 . 0  

Tr CC Tc  
aloft. 

I,-. I,-.-II,' 
1.94 1.94 

Percentwe of 
solar constant 

-- 

I 

1.17 

1.46 
1.86 

1.09 

1.40 

1.14 
1.06 

1.60 
1.41 
1.07 
1.06 
1.06 
1.10 

1. M 

1.60 

1.33 
1.08 
1.44 
1.63 

1.45 
1.24 
1.05 
1.07 
1.46 

1.69 
1.46 
1.1s 
1.14 
1. I? 
1. OB 
1.46 

1.88,l. 

1.46 

1.37 
1. '26 
1.07 

1.46 
1.37 

1.10 
1. 08 
1.31 
1.77 

W 

- 

1.315 ,907 

1.2% . R49 
1.072 ,773 

1.067 ,765 

1.148 ,831 

1.372 ,932 
1.391 .9S5 

,983 .728 
1.029 .755 
1.167 .840 
1.173 . R41 
1.200 ,830 
1.133 .8L 

1.182 ,850 
1.061.308 ..... 
1.081.330 ,924 

1.200 ,843 
2.421.058 .767 

2.441.104 .788 
1.451.304 .9B 

1.347 ,936 
1.392 .967 
1.360 .93i 
1.295 .914 

1.325 ,920 
1.380 .943 
1.347 .926 
1.3E .88l  
1.239 ,854 

1.034 .9B 
1.379 ,560 
1.434 .9G5 
1.129 ,971 
1.424 . 981 
1.373 .9.E 
1.295 .896 

OS4 ,763 

1.103 .809 

1.168 .SO9 
1. 172 ,620 
1. ?35 ,854 

1.259 ,854 
1.264 ,857 

1.2.!31.?05 ,870 
1.315 ,882 
1.332 . S06 
1.26i . a 0  
1.171 ,843 

,708 

,667 
,612 

,605 

.R61 

,739 
.744 

,595 
.619 
,665 
.663 
.65R 
638 

.6" 

.710 
,714 
,665 
,607 

.646 

.732 

.750 
,750 
.74? 
,696 

.731 

.736 

.7?5 

.fiY:! 

.66? 

,733 
,747 
.750 
.752 

.2!9 . t-b 
,632  

.62? 

.e43 

.643 

.639 
,66.5 

.Gi2 

.676 

.67S 
,697 
,693 
,666 
.696 

June 14 

3:5% 3:Sa _.____ _ _ _ _ _  1 38 37 0 1  2; 1.641.154 1.84 1.200 .838 ,8361 .711 ,712 .056 .155 . 1 4  ,106 . 111 66.4 67.6 2:j 4 Pp' 

Atmospheric conditions. June 13. temp. 25' C., wind, 15-NW. Cu.p.m.; June 14, 
temp. no C. wind, 14-NW. 

- 
Cu.p.m. 

BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD 
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.149 
,118 
.134 

,087  
.lM2 
.W 
,054 
.050 

.049 

.057 

.053 

.@I6 

.031 
,027 

.043 

.o?i 

.OK5 
,045 
,051 

.039 

.0?5 .on 
,032 
,031 . IN3 
,025 

,086 

.081 

.OX 

.060 

.OB2 

.050 

.IN8 
,040 
,048 
.049 
. 045  
.OS6 

19%. 
June 

3:23 8.. 
2:B 8.- 
2:12 p. - 
June 6 

209 a-- 

0:23 a--  

June 7 

4 9 4  p.- 
4:29 p.- 
530 p-. 

June 8 

1:57 p.- 
3:36 p.- 
4:30 p-- 

Ju.ne 10 

0:25 8.- 

.050 ,054 

,063 ,060 
,078 i .WO 

,160 ,169 

.096 .lo8 

.M4 .056 

.031 .039 

.143 .151 

.175 ,174 

.124 ,138 

.112 ,130 

.130 .124 
,114 .124 

.OM .062 
__.__ ,082 
.031 ,046 
. o s  ,055 .om .ow 

.065 ,057 

.M1 .054 
,067 .om 
.013 .OR0 
.IN1 .036 
._.__ . 0 2 i  

,051 .04i 
,027 .027 
,054 .MO 
. 05Y ,052 
.056 . O M  

.031 ,035 

.009 ,017 
,037 .03? 
.023 ,028 
.w2 ,016 
.ON .031 
, 002  .016 

,106 .lo1 

.093 .m i  

.lo2 . 089 

.07Y . O i O  
,081 .os6 

.067 ,071 .OM .OB0 

.DL4 .042  
,065 ,056 
.OS3 ,054 
,075 .mO 
,103 .094 

0 1  

43 26 
53 17 
56 39 

57 28 

70 02 

36 14 
31 37 
24 08 

67 17 
41 23 
31 39 

70 06 

81.9 

77. 6 
69.7 

69.4 

71.8 

81. 7 
85.6 

62.3 
63.4 
73.0 
74.3 
75. 1 
72. 7 

io. 3 
70. s 
83.1 
77. 1 
70. 1 

ea. 5 
79.7 
79.3 
86.5 
82. 0 
83. 2 

80. u 
b5. 5 
b3.5 
83. 4 
7s. 7 

80. u 
s5. :: 
85.5 
85. 7 
8 . 2  
86. 2 
Y5. 4 

66. 0 

73.4 

74.4 
7s. 6 
79. 2 

i s .  2 
78.6 
83.8 
82.6 
83. 1 
79.5 
68.0 

71.7 
72. 2 
75. 1 

81.7 

82.8 

72.9 
73.5 
70.6 

82. 4 
75.0 
71.3 

78.6 

3:53 8.. 
3228.. 
0:43a.. 
0:12a-- 
0:38 p.. 
?:lop.. 

June 17 

3:59a.. 
0:45 8.. 
0:52 p.- 
4:wp.. 
5:11 p.. 

June 18 

5:12a.. 
3268.- 
2:58a.- 
1:00a.- 
3:25p.- 
3:5a p.- 

Junr $0 

3:za. .  
2:28a.. 
0:17a.. 
0.50p.. 
3 : s  p . 

June It 

.m m 
15.2 60.0 NPC.  
17.7 80. + NPC-TA. 
13.9 48.0 

38: 
451 
fi91 
70 
69 
57 1 

37 
701 
68 
36 
24 

24 
43 
48 
67 
43 
37 

43 
51 
70 
i% 
43 

14.7 50.0 .TA ,TA 

15.8 60. + aloft. 

10.3 9.7 Pc. 
13.3 29.5 
12. 2 11. 6 

June 1s 

3:18a ...... 
3:14a ...... 
1:OIa ...... 
0:57a ___..__ 

10.3 13.2 Pc. 
11. 1 15.0 
13.5 31.0 

11.1 24.0 To. 

Or. Or. Gr. 
' m eal. cal. cal. mm 

4522 1.401.1700.8150.6300.0720.0870.070 75.8 14.7 50 P,. 
46 08 1.39 1.204 ,816 ,030 .M6 .088 ,082 78.5 15.7 60 
69 38 1.M 1.341 ,880 ,678 .036 .M2 .CM 84.6 14.6 65 
70 08 1.061.272 .880 .e78 .078 ,052 .065 82.2 15.8 80 

TABLE 3.-Total, I, and screened, I , ,  I , ,  solar radiation intensity 
measurements, obtained ditring June 1934, and deterininafions nf t h e  
atmospheric turbidity factor, 8, and water-vapor content, w =  depfh 
i n  millimeters, i f  precipitated-Continued 

BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD 
UNIVERSITY-Continued 

4:ma.- 
3:2s 8.- 

2:Ma.. 1:45a-. 
1:31a.. 
1:Wp.- 
324 p.. 

36 
43 

58 61 
63 
G7 
43 

Jtc nt 23 

4:23 p.. 

June I4 

3993.. 

3:OYa.. 
3:sa.. 
1 . 3 5 ~ -  

June t05 

3% a... 
3.oia.- 
2:43a._ 
l:l9a.. 
0:52a.- 
254  p-- 
4:16 p.. 

32 

43 

46 
52 
6Y 

43 
47 
51 
65 
68 
49 
34 

10.6 

10. 13. H 5 

11.7 
6.4 

1l.S 12.0 

14.0 Pc. 

42. 16.0 0 

23.0 Pc. 
31. 32.0 U 

2.4 

1 Redueed to mean solar distance 
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May 1 1Y34 
May 2 ......... 
~ : 1 y 3  ......... 
May4 ......... 
h f a y . 5 . ~ . ~  ..... 
M:1yfi ......... 
May i ......... 
May 8 . . . ~  ..... 

......... 

TABLE 3.-Total, I ,  and screened, I , ,  I , ,  solar radiation in temi fy  
?neasiirements, obtained during June 1994, and determinations of the  
atmospheric turbidity factor, 8, and water-vapor content, uy= depth 
i n  millimeters, i f  precipitated-Continued 

h.  m. 
11 1.1 
11 3 

13 -14 
11 11 
13 15 
11 I? 
11 I? 

i n  53 

BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD 
UNIVERSITY-Continued 

DO. 
Do. 

-19.5 46.Y -20.5 
-1i.lJ 6S.6  -20.5 
+!4. 0 69. 2 -21.0 + x n  !ri. I -2n.s 

-2i.rJ 27.9 + i . n  
f3ri.n 90.~4 --?0.5 
+5I.(I Y2.6 -2u. 5 

f75.0 9n.o -20.0 
No spots 

f6n.I) 93.3 -20.0 

-78.0 269.; -30.0 
-65.0 5 0 . 6  -30.5 
-5i.O 266.6 -30.0 
-S3.0 270.6 -33.0 
-3S.0 2 i0 .9  -39.5 
-7s. (1 220.9 f 2 Y . O  
-25.0 zio.9 -3n.s 
--M. O "22 7 +?3. 0 
-12.0 270. i -311.5 
-46.0 ? 3 . S  f2S.O 
+1.0 2iO.5 -31.0 

-31.0 924,s +??. 0 
+ ] I . @  ?r ig3 -31.0 

. i + s . n  

. 1 -31.0 

. ?  + I ? . :  
-5.5 924.2  +2%0 

+39. 0 26%. i -31.0 
+8.0 924 .4  +??.I7 

+53.@ 269.4 -31.0 
+m.o XR. 2 +2x.n 
+65.0 2RS.2 --31.@ 
+44.S 221.0 +a.0 
+ S S . 0  221.5 f26.0 + n o  223.0 +2%0 

No spots 
Do. 

Date 
and 
hour 
angle 

~ 

1934 
June I 

2 : l i  a.. 
?:ma.. 
1:?9 a.. 

J u n p  !: 
?:3 a. 
2:06 a.. 

June 31 

3:18 8.. 
249 p.. 
3:57 p.. 
__ 

NOTE.-FOr the sionificance of the symhols in column headed "Air mass types, see 
Wil1et.t. H. C., AmeFicnn .4ir Mass Properties. Papers on Physical Oceanography snd 
Met.eorology. Published hy the Massachusetts Institute of Technology and Woods 
Hole Oceanographic Institution. Vol. 2. Cambridge, Mass., June 1933. 

Atmospheric co,idilioiis during solar radialion rnensureni,ents 
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. -~.~.  46 46 

...... 62 62 

...... ?2S 235 

15 .............. 
...... fi2 F" 

...... 93 108 

...... 89 89 

...... Y3 

...... ii 33 

.................... 

...... 463 463 

...... 556 556 
146 .............. 

...... 455 604 

...... 494 494 

...... 123 ....... 

.. ~ .~. 154 .~ .. ~ . .  

...... 401 555 

...... 1% ...... 

...... 273 463 
154 ............. 

...... 216 3i0 
151 .............. 

...... 1% 339 
1.5 .............. 

154 .............. 
..~.~. lrrl 323 

123 .............. 
...... 93 216 

93 .............. 
...... 77 1 i O  
1, 0 i 0  ....... 1,070 

1V.I ....... 194 
R2 ....... 62 

..~.~. - 1 ~ 4  61; 

noon 

May u ~ . - - .  .... 
hlay 10 ........ 
Aiar11-  ....... 
May 1" ....... 
M a y  13 ........ 
hlay 14 ........ 
May 15 ........ 

I- 

11 25 
1 1  25 
1 1  30 
11  3-1 
13 12 
11 5 
9 0 

J u n e  1971 I 

May 16 ........ 
May 17 ........ 

hIay1s  ........ 

hlny 15 ........ 

hIHy20 ........ 

RZay" ........ 

nray ?2 ........ 

&fay23 ........ 

May21 ........ 

nIJy 26 ........ 
M a ~ 2 i  ........ 
M a y 3  ........ 
hIay2Y ........ 
hlay X0~ ....... 
May 31 ........ 
Mean daily area 
June I ......... 
June 2 ......... 

June 4 ......... 
June5  ......... 
June6  ......... 

June 8 ................ 
June 5 ................ 
June 10 ........ 
June 1 1  ........ 
June 12 ........ 
June 13 ........ 
June 14 ........ 
June 15 ........ 
June 16 ........ 

Jllne 3 ......... 

June7 ......... 

2. 323 x.m ...... 
2. 2 2 5  n.m ...... 
?,2:12p.m ..... 

11 40 
11 10 

1 1  8 

11 i 

12 1 

I l l  59 

11 13 

11 23 

1 1  25 

13 1s 
11 Id 
11 4i 
12 0 
13 2; 
IO 35 
for 30 
11 ?2 
11 13 

11 25 
13 20 
11 15 

11 44 

13 26 

10 18 
13 36 
9 15 

11 15 
I1 17 
13 15 
11 S6 

6, 2:04 a.m ..... 
6. 023 a.m ...... 

7, 5:10 p.m ..... 
i .  4:04 p.m ..... 

.................... 

.................... 

................... 
.............. 242 
.................... 
.................... 
.................... 
.................... 
.................... 
.................... 
.................... 
.................... 
.................... 
.................... 
.................... 
.................... 
.................... 

9, 1:Sip.m ..... 
r3, 3:36 p.m.. ... 
8. J:30 p.m ..... 

11, 1:2Sa.m ..... 
11. 2:*10p.m.. 
11, 3:38 p.m.. .. 

I?. I:I)I 3.m ..... 

14,4:00a.u1 ..... 
1-1.?:35 

15. 4:?na.n1 ..... 

1.5, 0:45 a . m ~  ..-- 

15. 1:30p.m .... 

16. 3:33 n.m ..... 
16. 050 3.m ..... 

15, 0:12a.nlL- .  
16, ?:IOp.m.-.. 

17, 3:00 a.m ..... 
17. 0:45 8.m ..... 
17. u.5? p.m .... 
l i ,  5 : l l  p.m .... 

18. 5:19 a m  .... 
16, 2:SY a.11: ..... 
18, 1:W a.m ___.. 
19. 3:25p.m .... 

20.3:37 8.W ..... 
21). 0:50p.m .... 
20, 328 p.m.. . 

??, 4:OR a.m ..... 
?9. ?::?8 :?.m ..-. . 
2, 2114 .1.m . . 
2, 1:Oo p.m. .  .. 
?2.3:28 p.m. .  . .I 
23. 4:23y.m .... 

24.4 
25. 6 
28.9 

?5. 6 
26. 7 
li. 6 
IS. 3 

19.4 
50. 0 
17. s 
25.0 

21.7 
!!?. 9 
23.9 

15.6 

15. fi 
18.3 

16.7 

18.3 

16. 7 

18.9 
l i .  2 

17. 2 
16. 1 

13. 3 
1s. 3 
20. 6 
21. 1 

1% 1 
I&. 9 

"3. 9 

16. 1 
22. 2 
23. 3 

32. 2 
21.7 
21. 1 
23. t) 
5s. 0 
I S .  3 

?. 9 

Wind 
(Beaufort 

scale) 

S W  5 
S W  6 sw 5 

wsw 5 sw 6 
N N W  1 

NW 3 

W&N 1 
SW&W 3 s w  4 

w 3  

W & N  3 
W B N  ? 
W & N  2 

E & N  1 

NW I 
NW 1 

W N W  2 

NW 2 

WNW 5 

NW 2 
N E  4 

N E  4 
NE 4 

NW 1 
NE 1 
NE 1 

ESE 1 

w 2 wsw 1 
S&W 1 saw 4 

N N W  5 
NW 6 
NW 4 

JV N W 4 
W N W  4 
W N W  4 
JV s w 2 

W N W  3 
N E  0 

- 

iisi- 
ilit] 

- 

6-7 
6-7 
.... 

7 
7 
9 

S 9  

6-9 
.~.. 
.... 

8 

R 
9 

8-9 

.... 

.... 

.... 

9 

9-9 

7-8 

8 

7-3 
7-8 

A 
Y 
9 

9 
9 
9 
9 

10 
9 
9 

9 
8-4 

Y 
9 

.... 

- 

Sky 
ilue 
ness 
- 

5 
5 
5 

6 
6 ; 
; 

; 

6 

6 

I 

.... 

i 
7 

... 

.... 

f i  
.._. 

.... 

. _ _  
i 
7 
S 
i 

S 
8 
8 
8 

8 
7 

..-. 

.... 

.... 

.... 

..-- 

.... 
6 

Clouds and remarks 

1 Ci. 1 Acii; gust.y. 
I Ci; 1 I c u ;  gusty. 
1 Ci; dense h.ize. 

2 Ci, fern Frcu: hnze. 
1 Ci. 1 Cu; light haze. very gusty. 
I Cu; light haze. 
1 Ci. few Cu. 

3 Ci: very c h r .  
Few Cicu; sea breeze 
4 Cist. 

3 Ci, Cicu. few Cu: Cicu IOo from 

2 ACU. 2 Co 10' from sun. 

1 Ci. 2 Vu. 

sun, n;qnrent!y ch:inging. 

3 cu. I A ~ ~ ~ :  F114tY. 

3 Cicu, fey., Cu: d:me Iikize. 

2 .4cu; light. haze. gusty. 
1 Aeu. 3 Cu. Stru; thin Frcu nver 

sun spoiled one rending. 
3 Ci, Cist. Ciru: Cist layer mer  

sun heforelast.rr.tdiur! completed. 
I Pi ,  2 ACC. fern Cu. F, Frcu: thin 

Acu over sun during kist  cooling. 
Few Cist; Cu. Frru neiir sun. 

2 ACU. I Cli. 
2 Cu. Frcu. ACU; sun clear; hazeon 

all horizon. 
Few Cu. Frcu; 1 . 4 ~ ~  10' from sun. 
4 C I 1  . ~- 
3 c u .  
Few ACU. 3 Cu; light haze. 
1 C.i. few Cu. 

Fe.x Ci. 
Feu- Ci. 
Few Ci, 3 Cu. 
1 Ci, few Cu. 

s cu. Stcu. 
5 c u .  
2 cu .  
2Ci few Acu. 
Few' Ci, Cist on horizon. 
2 Ci. Cist. Cicu. 
2 Ci, Cist near sun. 
Few Cu. 1 Ci. 
1 Frcu; fumulus 4' from sun. 

dfnaospher i c  coriditioiL.5 dur ing  aolnr radiation ?neasiireinents-Coii. 
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Date and time Air tern- Wind 
from apparent. p e p u r e  (Beaufort 

noon C. scale) 

24. I:45a.m ..... 22.2 S W  3 

Ja nr IPSj  

..... 
.... IV 2 

25. 1:OO a.m ..... 
25, 2 5 4  p.m .... 
25,4:16 p.m 

25, 3:?0 3.m 21.7 
25. 233 a . m ~  22. 2 

.... 

Clouds and remarks 

-1 -I 
5 Ci; dense haze. 

Few Ci: lieht. haze .. ~~ 

5 ...... Light haze. 
s ...... Few Cu. inrrensing: light haze 

9 ...... 5 Stcu. St, Frcu. 
8-9 ...... 5 Stcu. St. Frcu; light haze. 

7 Ci; dense haze 

1 Cu. 
1 Ci. Cist. approaching sun. 

POSITIONS A N D  AREAS OF SUN-SPOTS 
[Communicated by Capt.. J .  F. Hellweg, U.8. Navy, Superintendent U.S. Naval Ohser- 

vatory. Data furnished by t.he U.S. Naval Observatory in cooperation with Harvard 
and Mount. Wilson OhservAtorizs. The dilference in longitude is measured from the 
central meridian. positive west. The north latitude is positive. Areas are corrected 
for foreshortening and areeaprt.ssed in milliont.hs of the sun's visihle hemisphere. The 
totnl are3 for each day includes synts aud groups] 

E:+ster 
stand. 

nrd 
time 

Da;e 

1 Total 
Heliographic 1 Area 

ys.. ................ 
No spots 

DO. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
DO. 
Do. 

- i l .  0 
--58. 0 
-10. n 

. . _ _ _ _ ~  

.................... I l l  .................... 

.................... 

...... 185 185 
IS5 ....... I:::::] 39 I 224 

Observatory 

U.S. Naval. 
Mount Wilson. 
U.S. Do. Naval. 

Do. 
Mount Wilson. 
t1.S. Naval. 

Do. 

Do. 
Do. 

Mount Wilson. 
11.8. Naval. 

Do. 
Do. 

M o u n t  Wilson. 

U.S. h'aval. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Harrard. 
Mount Wilson. 
U. S. N a r d .  
Mount Wilson. us .  Naval. 

Dn. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Harvard. 
Do 

U.S. Naval. 
Do. 

Mount Wilson. 
U.S. Naval. 

Do. 
Do. 
Do. 


